SUPPLEMENTARY METHODS
Stream-power analysis
The course and catchment areas of the Karnali and Trisuli rivers were extracted from a 3-arcsec resolution digital topography dataset (Shuttle Radar Topography Mission) using TopoToolbox routines (Schwanghart and Scherler, 2014) . We calculated the specific stream power, ω, defined as ω = ρ w g Q S / W, where ρ w is water density (1000 kg m -3 ), g is gravitational acceleration (9.81 m s -2 ), Q is discharge (m 3 s -1 ), S is local river gradient and W is river width (m), for the main stems of both rivers. We estimated discharge from upstream integration of precipitation patterns using the data of Bookhagen and Burbank (2010) . We found our estimated discharge to be within 20% of the reported mean annual discharge from two hydrological stations on both the Karnali River and the Trisuli River (Andermann et al., 2012) . Local stream gradients were estimated from the digital topography data. River width was measured from satellite imagery and 1:50,000 scale topographic maps at a regular interval of 2 km along the rivers. The bankfull width of the rivers is easily recognizable on satellite imagery from the absence of vegetation; repeat measurements showed <10 m uncertainty in these measurements. Local gradient and inferred discharge (data points every ~90 m) were averaged over the 2-km stretches between width measurements, thus smoothing out noise in the gradient data. River long profiles, drainage area, discharge, gradient, river width and calculated specific stream power for the two rivers are shown in Figures DR1 and DR2. Stream power does not translate directly into river incision rate, as the resistance of bedrock to erosion also plays a major role. However, Lavé and Avouac (2001) have shown that Greater and Lesser Himalayan rocks display, to first order, similar resistance to fluvial incision.
Correlation between stream power and exhumation rates
To compare the two datasets, exhumation rates were estimated from the AFT data using a simple 1D steady-state model (Willett and Brandon, 2013) . The justification for this approach is given in the main text. Input parameters for the 1D thermal model are an initial (diffusive) geothermal gradient of 25 °C km -1 and kinetic parameters for AFT annealing from Reiners and Brandon (2006; average apatite composition). Uncertainties on the exhumation rates were estimated by calculating rates corresponding to the central age ± 1σ interval.
The estimated exhumation rates were compared to local specific stream power by taking the average specific stream-power value for the three closest measurement sites in the river (i.e. along a ~4 km stretch of the river in the vicinity of the AFT sampling site). Note that only AFT data sampled directly along the rivers are included in the analysis, and therefore the samples from the Kathmandu klippe (southernmost part of the Trisuli transect) and the two samples from Sakai et al. (2013) are excluded. The standard deviation of the three specificstream power measurements is taken as the uncertainty on the stream power; this is generally significantly larger than the uncertainty in the individual measurements. The error-weighted linear regression (slope of the regression line: 0.0028; intercept 0.599; r 2 = 0.44) and its 95% confidence interval were calculated following Williamson (1968) . Individual regressions for the two catchments are not significantly different, but the regression coefficients are lower (r 2 = 0.21 for the Karnali, r 2 = 0.39 for the Trisuli).
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